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Development of Reception Robot for Airport Guidance
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We proposed a novel guide robot system that uses
robots to provide guidance at Narita International
Airport. The system implements the guidance through
collaboration between robots having two different
service roles: a reception role and a guide role. The
reception robot greets guests, shows the route to a
destination identified by a guest through voice and
touch-screen input, and, by means of the Guide Robot
Management System, communicates the destination to
the guide robot. As this reception robot was developed,
the concept of “Compass to Accompany” in the guide
robot system was implemented through the functions
of universal design (multilingual support and height
adjustment), impasse-free dialogue (voice recognition
and dialogue engine), and natural responses from the
robot (motion, sound, and display). In user evaluations,
80% of survey participants indicated that they would
like to try using the system if it becomes available at
an airport.
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Fig. 1 Guide service overview

2. 20Ky hOOALET NEY AT LIEBR

FEAB ARy - 2D EXRI L I a v v T
FEBREL TS, DERY IO E OIHEER TRIZ T
TN, BRDTEBFMATH DI L EmL, HeHRZEWN
HANDFE L — 2R T IEHEREZEY - L Thb I L%
NG

ZitaRy PORRIZEOTE, DERI F@EEE VS
BEIAVETPEUTO ()26 (3)Da vk iz

LI LT The=Donay v b #EB+5HREL
L CEEEAIG, fkEtgae, &badak, datic vy, 8

X MO L DODOERENH B, Fig. 21237 b LB
REDXIERIfR &R T,

(1) ZMA BEMANDIIL (£ 5 ERIG - AR
(2) Fa&bioadis Ak et v o V)

(3) EAEOM TR b OIRE (B - - Hilf)

LRk BEMANOHIBIE, SHEAZ T TH L A-OL
TORMAENS ZEPLHEOTHAFELEANDORIEE TX
BEICEREL, MREE L TL S MG, g HifEIC
Bz XTI B AR A TR L - b A
RERE, AT ATV T IV —RNICHFLTHREAT TR
B &0, AR NRET Y Y v AR 72, EAIEO M
WeRy POREE, vRy ML TE S - 2KE%E
BRI 272012, BFEKROT 7V 2 ViTxd 36
Fl UCH)E - il A L 7.

ZhoHEEA2EHT 2200Zfakxy FOY AT L
Wk % Fig. 3128 T. AV AT 4137 X794 7, Laser
Range Finder (LRF) 2L % AJIR, ANJEhzEgE0
P, OEBET — 4 ARk B RRRER, BIfEAERGR, RERR
LR XN 5.

BEMMAEINTELZZ LA LRFICK > TEIIL 2z L
XRVAINEDEFANNS 5L ZIZa Ry FOBH)
fE-HE0ERESh, 31T+ ThBENXOMENT R
FDIBENFEBREIND. v 4 20 EDHFHANILFEN

Concept Function Implementation
Multilingual
( N :u;;pg# Robot mechanism

Universal design

Height
adjustment

Spoken dialogue
system

Voice recognition

Impasse-free dialogue Recognition for robot

control (software)

) Dialogue
engine

Touch-screen user
interface design

Motion,

Natural robot response sound, display

Fig. 2 Table of correspondences among concepts,
functions, and implementations



AERAZMHOR Y OB

IRDIT MBI T SNEMiE T+ ATV A RRT 5. 1
WO B ERIBEIZIE Z 2 o 712k > TR0
PSICREINS.

F7z, Y 27 A N UOFHFEa Ry b EWEE L GE
L, BEROHIbZFETE Ry MHEE, 24-X
BENEFEBL T 5.

FRETH AR O DOHREIR, Fig. 31N L7y 27 44
BAZIN A, vy MR, SHxEE 27 4, GEaki 6,
By FISINL—HFA V& T x— ZADMNDDIG % HAs
HDETHEEINS. ThoMUD>OHHNE, LODHEEE D
BIfRE & B IC Fig. 2 DE 3FNHIIIRENTNT, £ DOHdl
NEZ, 375 6RICHBVTHNT S, £L278ETE, Z
NS ADDOKREDSE mi & IR T 5 723, MM S %
o iR AR S,

“Input system © Recognition system | Reception robot system | Guide robot

aker

s ————{ Motor driver ]
Face feature
u"_" ((Camera J: extraction ch
4| Object \LRF] [ Human Motion
detection | | detection generation
@<\, Microphone PC
U \ — Voice J Mobile
ser :
scanner H g
\— i Lifting
unit

Management

system
Reservation
Internet,
cloud
o

-_‘ Destination
B search | Supporters
1 I PC)  [Power supply f—E
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Fig. 7 Sequence diagram for dialogue search engine
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Characters were easy to read

Images were easy to see

Tapping the buttons was easy on the displayed layout

It was easy to distinguish the interactive buttons
from the background images

Characters and design on each page had a sense of unity

It was easy to understand how to access necessary information

Terms, explanations, and instructions were easy to understand

| didn’t feel uncomfortable with the written expressions

It was easy to start over when | made mistakes

When using the voice recognition or the interactive buttons,
it was easy to know whether | succeed or failed

After using the voice recognition or the interactive buttons,
| received the exact screen images | expected

The reaction speed of the voice recognition was appropriate

Transition speed from one screen to another was appropriate

It was easy to go back to the previous page whenever | wished

The amount of information displayed
on the screen was appropriate

Number of pages required to accomplish tasks
was appropriate

Number of times using the voice recognition or the interactive
buttons required to accomplish tasks was appropriate

Fig. 11 Evaluation results for touch screen usability
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Fig. 12  Evaluation results for impressions of robot
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